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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a packet data 
processor capable of eliminating the overhead for 
read/write processing to/from a memory by the processor, 
thereby executing a packet processing at a high-speed 
and to provided a packet repeater using the processor. 

SOLUTION: This packet data processor is provided with a 
packet data access mechanism 32 comprising a plurality 
of registers, allows the plurality of the registers to 
sequentially shift received packets from the head 
synchronously with a clock and to transmit the resulting 
packets externally and allows any of the plurality of 
the registers to be accessed from the processor for 
processing. Thus, the fetch, the shift and the 
transmission of the packet data by the registers, are 
conducted independently of an instruction procedure, the 
instruction procedure of the processor is executed by 
predicting it so as to execute the packet processing at 
a high-speed despite of its flexibility. 



COPYRIGHT: (C)2000,JPO 




BEST AVAILABLE COPY 



mB*mmft (jp> 



(12) 



(A) (H)»tWHB&W## 
^^2000-349816 
(P2000-349816A) 
(43)4MBB ¥*12*fl2J! 158(2000. 12. 15) 



(51)Inta 7 
H0 4L 12/56 
12/46 
12/28 
13/08 



F I 

H0 4L 11/20 
13/08 
11/00 



T-73-r(£#) 
102Z 5K030 

5K0 3 3 
310C 5K034 

9A00 1 



»*BO»7 OL (£20H) 



(2i)mn#^ 


»8J¥11-158514 




<71)fflHA 


000005223 












(22) USB 




199.6.4) 




1«UllJR;il«Tff+IIK±uhffl«f 4TB 1# 










m 








(72)3MI» 






























(72)§BIB# 


era e«s 




























(74)ft«A 


100070150 























(54) BB9J<0*#J /t^ry hT^^ja^fltRtf-enSffl^fcAir?/ hfHtgll 



(57) imm 

«1W>W5;**IIITI1BKS'7 h LTJMIHcfiJIL. MR 
lot, sBftttfcWLfrtffeaaKc/**? hMa^riet 




!(2) 000-349816 ( P 2 0 0 0- 34fU8 



•y 1- £$fcSM*>£> ? o y ? tisiw lt fine«$W)w s>x ? 

•y b l=*t*-£J&l£t8tC%* #Kt-? £fl£? o y ? 

MB"? ? btf>?-*fcfllHTtJttte*i, HC**? b 

£#t&-lk£&18k-f l>^-y br-^JWgB. 
[»*3S4 3 Il^3ai^/>:ii2iei8^^yh-f-^ 

b«WHM. 

[ M^H 5 ] il*JS4 -y b r- ? 4>ii£il 

»flS»Lfc«R^'^y b-f-*«««ia»S>77-te 

•y br-^KffliSB. 

frie^'^v bT-*7?**M*fctt+HT-*w* 

[»«fl7] M«JBl4fctt2i!a«V^'ybT-^ 
[000 1 3 

MmiwifcHv^><**b«Miii«cwu as* 



[0002] 

b«7-?l§l<9#l8. (yUtf LAN (Local Area Network) 
k LAN N LANi:*Jffllt«HMW&*»Wtt 
*. i 3 LTm&ft.**? b7-?T'«£±«KWti 
I P (Internet Protocol) fcj&^y bT7-?-C*£. 
I P(il SO (International Organization for Standa 
rdization)0)OS I (OpenSystems Interconnect! on) °& 

i^3>-WXSc7)I Pam-Cti. LAN|B!£«:5!WH-4 

h. i p*-y by-?fcws+8i*!uiii. 7* 

[0003] IP*yh l 7-^(C*J»t*^'j'HSl 
tt. b ■ ^-y^O^-x y^AOff-g. SSSfcr- 

imm*wmrit:*>w<* „ b 7 * w y y^egat 

SST'S) >) , S^iTo-fc -sr^fc J: ot V 7 b <7 x r^S 

[0004] 12 Hi. ro-fe-y-nrJ^T^^yMKiS 

it. miX'TFtiolz, rn-fe-y-9-1 Ok^tU 1 It 

•b-ylfl O^t'J 1 lrtfcl&ttLfc^-/ bKWtS 
j«yiS:llfi : TSC:klCj:^T, >-^ y h^^B^fc^ 

[0 00 5] 02fc^v^-yh#*i§gBl4»i. 01 
iZTp-t 7*n-fe -ytr l o k-Xt y 1 1 ^fi^Etrlf 
"3 . y h *«Wtt* . y h +«SIB 1 4 
7h*«WWWK*fcoT. gfl^f>-^7x-Xl 5 

^t'J 1 1'vfSttL. ro-fe-y-tl Ofci-oT. f-x<y 
^■tA<0H-S. 5S5tr-y;i^)^ N y^-y b • ^ 

fSkft^-T -y^- ■ 7r7*y y^ 1 6tZA'^.y bS-j* 
[0006] *LT. ^yb*l»«14ll. X-f-y 
flWraHt-f > ^ 7 x-X 1 7 fcA-^r -y b 0 , iM'f 



!(3) 000-349816 ( P 2 0 0 0-34&18 



COX dlzLX. n*r v hf&im. 1 4 -y h £ +8 
-f £ . ±ie^ >y F +8gfiCfcttS / -y h +8*5 

^t, ^&fc£^£S#£iRffll'i''*?2 Her 
-^teiS-fl.. iXtrn-fe-ytN*. iafflU> ? X^2 IK 

h • • f-i-y^-t^H-SC y^yb • 

hr-^fc-Xt'J 1 lfcl&ttU -e<Of*. rn-fe»/tl 
OfcL 8ra£MLfc'*7-"y hSr^U 1 la^gOiH 

-r. 

[0007] T-^lWM^ J^-y h • • f-x 

•y^-9-AC0tf-». y^y h • ^ y y<rMKT F UX<9# 
i^x.Ojid&^-y HMKffl^Sid&ro-te-y-? 

^nstessrfly§-ri.A'-y 7 r tzmmisisz? 2 1 

( 09*.*f. r0jK»r7<D8 ffl&S) , iflffl^^^ 2 1 K 

#<ii«s*nsitaifi^^4^i»si«ia52 3, Jts^frL 

■y 7 r 2 7 £#tl>. To* -ylNi, *l-g|Sa>£>g£.*j2X 

[0008] 2^ *-y F7-?<OiSm/*g 

hVxTWmiz J: h&WXl,mmMmiz^+ 
VN-y-y h^£#ffl<y^-K^xTIIJ8&-CK 

F * x 7 £$f&t*> ^#S> £ i: ^ 3 

*>!>. 

[00 0 9] ClftfcttLT, ru-t vVlzX&W-v h 
mii. -hieoidtaSM^ o*9V7h«5'x7(cJ:-» 
T7P-fe>y-9-$rSi&UTIIfftl»«9>i.. SH£lft&tf>T 
n Fn/K92fcfF$>*y h*?-? t LTg*f 3>-!f-t';* 

S&&lx£fHTOI>. Z<r)£HziS\^m&$:1rtZ>®. 
mcOTa-tyVUzXh^iry bimtt. Ta*>rVkX 
*'J, fcit/ro^y^fc^yfco&ON'xfc.koT 



Ft-?£» ra-tyrbX^VfRXT-fiffiSLX^ 
S. 

[00 10] 

[^Jia { lSfcU«kofc-fl»iSSI] U^L^fe. flaw) 
7D-b-yt^fflv^A*ir -x FBUITkL ^y hr-? 
Sr-fi#tf>fcH8li<rf S * * 'J tiff ZWi*lb l/m ii* 
^-y F^OiSSjSfl^U^^dfflS 

•fe *lhWtBM«*Hi LT -y h «>rt»sJ6 
#£iitf. Ta-feylNi, *%U(CffLttftiUL71<l' 
rot-ztlJ, ^^'Jt:»L#§)i^7F^^^4^T 

[00 11] ji<KIHTa<07n-fe-ylfJi. H««c 

l t &fr<Dfflmim i x'Z h wmtft o t < 

•y F^TD-feytfc^t'JS^^-y hf-^<Of-^ 
ttfX'ZKfritt. 

[0012] *56HH«. JJEOjac^^SfufefcOT 

$>o, ra-fe-y^is^t'jA.o^aiU/tf^a* 

h 5 i t * B W k -t h . 

[00 13] 

•9-$rfflv^T#aKSIi&ffp^^ y hT-^ffiSSSSfcfc 
/iy A*r -y h IrJfeSI*^ ^ o -y ? CPIIffl U-CI5i£«l?CWW 

isxmx'm&i/y bbxmiz&ML. mtimiw 

[00 14] Z<r)XolZ. %mbWvht:%M&t> 

izmm ixtm<ou : Jx ^wixim^y h ix 

if). ^•yhr-7 : S:l' : ;z?liZWlZ*.i'7bLXm 
Ib-r&ZbZtiittMk.&milXftW ^fL$r£SX 
K7u*i*,V<r)ftttM*mr+hZttzi.'>X. m. 



:(4) 000-349816 ( P 2 0 0 0- 3 48U8 



[0015] rnm2£.%mnmiK. mm 1 

j*f>y br—rmmmzti^X . UStOUvX;?*^ 
flMSfiTSO. fflB5HILfc^ir v ncJ«-*»llt 

HT£> l> +0r- * £ flfie? n -y 9 iZftW IXMimi. 

<nv : Jxmxm^y h ix9\&izmm-i#fflT- 
fiommmrnzn-th. zvxoiz. smu^^y 

? izM *) Z* isy b IX Z t fc*^JHfc 

im£LXffr\ *tl£%jkA,tz7a-t -y-tOtfr^Jf 

imf-r&zkizx^x. aaMtfc*L«rtte*afc>* 

[0016] aM3KfS®0?&HJKi. IWW 1 1 fzii 

2im<r>w-vYT-9wmw.z&^x. mu^v 
hor-fzm^xtiimzti. mv^-vh<r>T—?\,z 

;<0J:?C. vY<r>T-9Zm.*Xtm%ixl>im 
T-?lVZ?r?htfr. rVrt \>>m)<z&m;<\ Vfy 

±-xm^*t<m®mz> z t vx-z h . 
[0017] mmizmwmu. mm 1 ttjt 
2im<7)^y hT-mmmmzm^fz^-v b*m 
m.x'b->xmL<w^'v bT-ftmmmmmim 

nmkitzztizx.*) . mLwr>ybT~?m$m 
£t hfM ymtmntz z t w*imt% *) . 

[00 1 83 IftftgstceBoftfSli. m%%Aim<r> 
hT-9#tmmzi5^x . vjftmtttMkn 

hT-f&miW&x-T-**&tt&mii' : J 

bT-9^^s.tm isi/Afz&mi 
x. ^y uMzmmmtz zttfxz. ±0 nmizj* 
y y h tmtmf-t 5 -r t s . 

[0019] ff*«6CtB«UO&i9fcL 1 4fcl4 

[0 0 2 0] ZVUlZ. ^7-ybf-9T9-t^im 

itdt^r-9^mmmm(ou^9izntm^ 

•y hjftaro-fe -y "trtfck fc* £ oT^S^SSrlTO UB 



[002 1 ] ^cOiofc. A^.y YT-979*.XWh 

*Mi*mT-m&famn<?>)si;z9frt>fl-mzte 
sthT—ramx-iz i&Mz^thm^tii loss. 
wtm^-thtz#>. <mizm?xftjjUzT-?i>?\ 

ttesnifcao. zam-ytzv-tzmncthzw 

X*h. 
[00223 

[^OHM<0»®] WvhT-9*m. 
&W)ZW<ir>y b7?-tXU : JX?$7u*vy-mz 
WfthZklz^X. Sfffit^-y bT-?lz7?*X 

i: X t U y h r-^ tcra-fl. ^ ^ 'J ^.<O0?»tfJ 

oTSV^tt5r#tSTn-fe-y9-2rfflV^^-y M& 

atavvc, sa^^^-yhKrasries-ri.. 

[00233 03(i, *%BBHSW^'y hjajsrn-fe 
•y-t^lHitW^D-y^HSr^-t. B4fzH3*>" 
h«iarn-fe-y^<7)T-^«M»f^j!Sail5:^-r. 

H3tfc^r, h«Hm*y"9-30(ctt, W 

•ybr— 9 Z*. Z<7)T-?£&mzT?* 
Xtlfc#>co^'vbT—?77*?.WMb lX'*!rv 
V79^XWJX9( mm. 8ffl«OP^^pO~p7) 
3 2^|gttT^I). n*rf bT-?lzimi-&>i 
*vbT-?lzm&9!! ! W&&blX. KU^T-fb 

imifc*). z<7>ii : 5%T—?&%m4 >?7x-xm 
nm®<m®m^%\m->te*)i-z>mi><h&<7)x\ 
,^. y \*7-9izttm-i-&j*r>y vf-tizttt&wm 
mskT-?. ttb-h#f®T-9m&£ r )%im-?x 
mi. -etT, mizf£m-z>ti#>e>*fflT-?m 
mmmmttx. *®t-?wjx?( mm. swo 

V^^e0~e7) 34^iSttTV^ c 
[00243 ^7--yY-9m7T3^y^-3 0\i. ^-yh 
T-fZ^mJ >?? *-X£ *iWTt Y79*.XV\s 
X93 2\,zM r )ZX: rt*r-,\-79 J <zXVi/X93 2ti> 

e>^? ybT-9zmui-tz. %bi,zj*7--yb9mm 

-b y^-30ii. SS>f y^7i-^»g»S+ra 
ir—9V'JX93A\zW)Z7i: ^Wf-fVVX??, 

Ab^wmm&w&th. ^7--ybmtra-k y^3 
otf. s<i-r y^yx-x^hmzts^mmsittx 

it. milt. t*7'->,\-7? J ZX]s : JX9 32\iZW0Zts 

hSrgftUoS^ yfyx-xmxb*). * 
try bmrv*-y?3oi)<miii-rhwm&b ix 
\t. mm. ^-yyi-3. 'y9^^^mmx'ht. 

[ 0 0 2 5 3 A'^-y h-r-?fc it^aSifemSr^-y h 



!(5) 000-349816 ( P 2 0 0 0-34§U8 



WzmMLXim. W-/\-79*XV~sX93 2ii£ 
^0f-^l'^? 3 4 £a'$- y £Vm 

9^XU i JX932HXlf^Wf-9\y : JX93A<nV 

vx9wnomr>v\/x9\z^y h-rs. 

[0 0 2 6] 04«. m3<7>J^ -/Vtm7u-t"/+r3 
OlzH^X. t^f YTl^XVi/X? 32t*Wf- 
9VVX93A£.m,X. Ox^tV^-vVT-9tV!t 

mm%<OT-?w?vv?&mffl&izm)ix^<m 

?*«l/CH*. 04 (A), (B), (C), 
(D) , (E) 1.2,3, 4, 17?o 

0 ifiV Vx 9 izfflh IX V r-^^rt^S:^ LT fc 
0 . 0UOnH ( B ) Ut. HH ( A ) *6tiHnic 1 7 

[0 0 2 7] Pill (A) (CfcWC. /^7hJH7o-b 
7t3 0li, '^vhAOftSjHaO frhaSi £\ 
/^?h7?*;*Io£**3 2fcfilAL"Oi$rV*. ^fH 
VHZlfa v ^3WLU5WiT*4HH ( B ) Kfc^ 

T, V<^r.yh5P|TD-b y^3 0(S. A*yhA£-0 
y7 h LT\ A'^r-y hT^-feXl^^^ 3 2«1^^*X^ 
p7fc^* -y h A<9aOOgfcfr£fg*frt& . S fefcHIB 

(C) fctJV^Ttts ^7hMW7Q-fer*3 0tt. a* 
*«* Y79*.X\s : Jx93 2^7(CffittLfca0fcp6lc9 
iSU A-^7f7?*Xl'i''*?3 20)p7fcA-Jr.y hA 
^aO^&<9S5#al£lg*frf.&. 

[0 0 28] RB (D) fcfcWCtt. ^7M817ti 

(D) 03WBJ:O 1 3 9vi»/9 / mA,tmm (E) fcis 
WCfcL A^-y hJ8arp-fc-y9-3 0li, A^^hAfl 

l^-feai^x* 3 2«pOJ: OBHcMK 
LTi> 9. A'ir-y hAflHKWWr-y Y-QhtrtfvYB 
A^ry h7?*Xl^'.X*NfMftl/Ot*. 
A^r-y h«Hrn-b-y-9-3 0Ji. ^mf-9\yi/X93 

LTS^M/Cff*. <C) Ictsvvc. a' 

*y hj?S7'u-fe'y9-3 0«+SlT-^^> ? ^^3 4<0 
e7WttlftW:?-**HBI (D) fctJV^T+nW-^W 
^X?34ae6fSMW*. 

[00 29] kZ*>?, TDt^lWttW^ 
•y h«*«*»fel»i3*)*TttilW-*«**»ol/^^ 

7Q-fe y9"3 OtfA^-y h ACOa0fca9$rP^(C^-fS 
TOlttftn. Lfc**oT, ±ffi<9J:3&»ft£-f6A- 
* y h 77-tXtSlffc Jtf#f§T-*ffifHeM8ffiO# 



[0030] y^-yh-r-^(=BN-£ffaHft^ 
«1* t7l«tKSf4 >WSIt-* l^X* 3 4 <0rtg£ 
rt*rvhT9*XVi;x9 32tmnLX. i/7YLX 
H<CktioT. W£ttH4 (E) (CvStlftJ:? 
A^r-/hJ!lS7 , o-t y9-3 0c0t^O55Sa«. A 

*vv<wmim&Lxfrhi9u*/9mz. zwr 

^itmtx^mi^mmm^tnm^imi 
m^mmx**) . z\timmL%<xm. 

[0031] JJWVt** hJaSTD-fe y-9-3 O^A'^r 
>y hT^-b^Uv'X^ 3 2fc ±l^«t>iaT-^ l^'X* 3 

4 ictttt l«:t-^ s- 9 p -y ? c nm L-c^urr & ®s& 

P-fc«y*3 0tt. ^7hT?tXl/y^3 2«#l' 

*SrtfLT&&U ^yf«irD*7t 3 0^(^1 
»?n v ^ifJtt3W^7 h«Sirn-fe-)F-t3 0lc 

[003 2] ^ir 7 HHCrDt 7-9-3 014, 

+t. COk*. y^>yhT-^<7«fell* f ^.yh«ffl 
TP-b -y-t 3 0^S» LfcW*C. A'^r -y h 
«I-f yfyx-Xtf'Vr'r h5fta7-p-fe 7-^-3 OKA* 
^-7 A'^-y h«va7-P-b 7-t3 0(1 

ttLfc6*3Mlft->T. A'^r-y htC^tT A-^r.y h^H 

[0033] ±&co^1r 7 hSWfl-f ~>X , a'^ . y 
Ha«ra-fe»-9-3 Oil. ^jaHC^y h^A-^ y h 

SrHfT-fS. n*r-,YT9^XWJX932<ntltV\/X 

?mzit&ix^z-*u??i^ mmstmm^^^ 
try v^vyt&mti&httti&mtitiTi t « 

t-^s:ss?l, *tim*>b*\t. mth-^m 

VX9 3 2 b U VX9 *WB&h <k 3 ^6 . 
[0034] +Sf-^UyX?34t^y-7 hT^-fe 
Xl^>-*X^3 2i:H«<0«Slf}Sr*t'CtJ , 3, A-^-yHfl, 

X93A<r>€l\,zW)iLX^ A^sf-9WX9 3A<r>^ 
AO, Ztl*mt<?iX4 v^7t~7V y^trfijffCiiaj 



!(6) 000-349816 ( P 2 0 0 0- 34&18 



[0035]^*? h*|UirD-fc -y-9-3 OJJ, t V 
T7*.XV : JX? 3 2ai.1f^nr—9VVX9 3 4 

u-b /1f3 0rt-eH3<?)i5fcEgfJSSLTfcO. 
•y hSftgrn-t-ylf3 0tf>lM 7)V94J*Q. J^ y h 
3 2 fci^S-r-^ Wx? 3 4<0 

S. v^ y h«S7-D-fe-y-t3 0ti. ^»hf-^<) 
BEafflL/^Saaofc**)*-'^-? HIRSTS. 

[0036] ^vh«arn-fe-yt3 0tt. 

^•y YT?-tXWJXi>3 2<n^ : JX^Hi.Xf^> 
fflr-tVi/Xt 3 An&ViSxtffiWT-?'®®** 

^7HWm»f3 0tt, ft 
fcfc* tf, ±E<0 J: ^ (cc* -y hg$ttt(cliSflM 

Bf - 9V-JX5 3A <0f- ? n -y ? (cRffl L 
•y ^BrCHTf* J: 3 fcft^WfcflfWS't*- -y 

sro-fe>y-t3 0t-ri.c:i:(:ioT. #4»#Jla£& 

«4. %&&X'^-yYT7*.XVi;xf3 2ii£V* 
[0 0 3 7] Ltzifi-^X. WrvY¥-9iStXf*9M 

* J&a//C**¥J«*BiiW-4 i tzi o X . JB 

[00 38] ±iecoj;p(=, ^7-7hf-^J:^ 
6 - *>Wlfce Jt 4 r- *(BS*<N*¥I« t {iS&itc 

v^ftttSr^-rSiffiS^*- -y H!!UI£frd CI b&X* 

[ 0 0 3 9 ] 0 5 -y hM7ot 

«i. ^-y YT9 J zXVi?X?32, ^Wf-9WX 
?34tZ^Xm3£*)ffi®{kLX^Z. @6«i, CIO 

**** hfmr^-t-y-fiJ^-y h*mmmz&x&A, 



3 0imtzft$-t<y hf&mm&pi. aaw<*v 

hW£7a*>yy-3 0W*ir'ybXm&$mt&tZ?> 

[0040] '*l- yb9m<?)M1kmtLX. 05(^-f 
X o & 3 2 b' y h x 1 6 «7- Fwc* y b r- * 

^3 2kn^-yhr-^HItt*SS®S«^««fL. S 
^tl>fc^OU^x^T*S)&4'rar-^W'^^ 3 4 * 
3rf6ffij£3:fc*>^ 'y h*!UI7n-fcy-t3 Otfmft 

*x >y7VJ>nmmimrti>m&mii-&. 

[004 1 ] 05fcfcWC, JV-yb9mra-t<y?3 
Oli, ^^•yhr-^S-S^KOitf^yxOl'^x^T 
S>S^>y \-T7*.XWsX9 3 2t^f"> hr-^fc 
OT4««il**«»U gSH-S^cOI^yx^-C* 
4+l3T-;?l^X?34£<S;t. 't?-yb>m$m?T 
. >y hSiSlT-D-b -ylf3 0\m&X'r-9 SrjR 
p t &<oa*W=3:»ffi-e*>S 1 V- H*«3 2 t'-y hOT 
-^r?f-vSr*LTfc>). iaffluyx^3 60U^ 
^r0~r7, (t»Sr-^l^> ; X5'3 4«01^>'*X^eO— e7 s 

fiim3 2t'7MttS. 
[0042] A-^r y hj^ro-fe y^30{iH7(^$ 
-y h ( tfKf<D83!) ^ WLTfc 0 . ^"^ -y h 

->xmfi-&. 08K*J^T, 

^5^7t-"?7 hCMLTfi, rMOVEjftS 

S-rS^-^- y^^fft^-f r Aj r^j 

[0043] mm. KT-y hBUtro-fc 7-9-3 0*^11 

tfctt»«)«*«)awMSJR* l o xh o . <y h®m 

7n*yir30tfmmfti£ o t ix^i^t^m 

r = J ( = 0)^:^f. Clco^fr3-Kfr* 

r=j o^^nffu. 9mm!iwom*t>a'i*v 

h«iS7"D-fe-y9-3 0«i. ^feftn-H*« r-j <o^-^ 
Hfre-ft. ^n-y^^S-ifS-fS. ^ftrj-KfcL 
TJi. «itf, =(0 fc^L^),*(0i:^L,<^^),<;(0 
J:»)/hS^).>:(0 J: , 3±#^),A(Always; S^Uff) # 

S^#77^$r77^- \s¥x?3 7l,zffil&Xol£-t 
h. 

[0044]^^. 777'- l/y^J 3 7 £Ufl|ftO& 

$i$(r>7 *--?•>/ Mi. 3 oc03f<7yH^^>t# 
Ji, ^3-^ ^-t-7?, far ^-i/ 
ny X'iyyv. V-X -XlyyFl, V-X^ 
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5yK2j b%*). 2 mX^yyVZft^bZlt. 
[ 0 0 4 5 3 ^ y h«ffi|Tn-b y?3 OitcVt 

i. M8irn-fe-yt3 0tt<eaft4¥JW>*& 

TtRJW*. Lt^t, ^^JfflTD-fe-y-^O 
Tn*«y"9-3 0I4. -Jg^a-y^ft (-S^O-y^^ 

[004 6] B5fc8vvt. ^7bJSl7 , a*'y'9-3 
Ott, HS+fW-y hCO«J:3=Sr. LANOfSMS&O 
a*SO-OTS)l)Ethemet±TI PfCioTaflttfT-? 

^ -y h avty „ h xmrn-t -y-y 3 0 1 * 

it. me^zm-t^y v\-^mru^.-/^3oammzh 

•y bCtf) I 2t*7 b 0)7*74 xyhtz&o 

Xotzix. zw-y-ybc .y h wmTv-t -y -t 

3 0^j**)aiL, ^yMHirP-by9-3 0ll. Z<7> 

[0047] H6+. t^75-f>yMSiSII»4 
0tt s ftflM y^7x-X4 2*^<01 6t'>yb(7)A^ 
£*tLT. *<lt«lr» Y-COl P^/ytfihx 0 b'T 
5-f>yh*WLl.J:dt3 2h'<yh(cLT, ^-/h 
3!jig!ro-fe yHf3 0tjSffi-ri». H5+*V*7*>y 
h C <7)&m*® 5 *i* «fc o fcftBW»fec(Kc 

1 6fc»U S80*fflS^5ix^-r W-y hr^ 
•feX^^^(cfStf)$<tTV^y^-yhCOSI5^j £SI 

x-y^^WICtt. I PA.. y rSr3 2h*.y hy-HtOM 

te*£0±(il 6t'-y bfcTftl 6t'-yt-£l 6b'-y b*7 
- F *ffiTiir* t » **>IS*<*> 1 (tfmtfi 0 T**Uf . 
I P^-y^i^OiiLfc^So 

[0048] h'y bT74*>-bg££{fi8g4 0#^ 
•y h^mra-t y^S OK^-y b?tffcffi£-j*aj-?-£ 
fc. t^b774*yb^i*dJS4 0ti^-y bl>» 
ft^£^-y b&gra-fc-y-W:^ bjftar 
n-te-y+>-3 Q\tm8<r)$ittme>IW¥l X OHlc^S: 
mr-th. K*r»j OB****?* 



h^mra-t-v^SO^ ^Ethernet'v-y^Srie^N' 
7"? bT^-feXl'vX^tffcfBttU 5 ?Oy?BT'I 
P^y^jfeSMSr/'C^-y hT^HrXPxX^p7tC*&W 
■tS. .I^T-^W-WLTti, A^ y bHPlT-n-fe 
•y?3 0{±^^Jtfc (2ffi4fc>"^y bfl«I7n-fe y? 

[ 0 0 4 9 ] VN-^r y hJBMro-fe -y-t3 0*5 1 P^ y^ 
W5tSc45rp7t1iSWS &X<nfottm<mft 1 ~4 <7) 
ffili. wtt bJSITo-fey-^ 0JiMt>-fr1*t#*>. 

cA*mmvisx936<r>vi;x?r<)\ l ZT : -?m&th. 

ftO? a -y ^Tvn't >y bJ&STo-fe y+>-3 0 It. p7<9|*3 

M*^r.y NJ!Sl7-n-b-yt 3 0 it. WM<n?Uv9 
WfcAoTV^ I P^-y^05fe®c4i&p6t#l!lLTfc 
0, p7^0c5S-*&WLTV^. -t=5:^%. ^¥J®^ 

<7)tilWt. I P^-y^jtSSc4fe.J:t/-5-<7)»:<Oc5 

[0050] &<r)ftttmc?>W¥7 Tit. n*r -y bXm. 
7-o-b -y-9-3 0W, p7tlgttL^c6trOOrtS^ai« 

iz. mm> <ritmn**v-£M%itiiimt:Mzmi 

3 0(i. $^>t I P^-y^crtcltc&^zimL. 
#H<0)W10T(±. BDffi0(ll84'T'''$0j b$mt. V 
z/X?%X'itt:<mZ<?>i><Dt:m£t&) t.rtt.m 

UUiOjDffti-pT, I P^-yy£3 2h*-y hV 

[ o o 5 1 ] $ huz. ft^Mcomnx' n*rv vim 

\2?rO(Ofi®Z 1 6 t'-y b^TfiLC^7 h"tl>;tKJ: 
-jT, SD»:L^*gm(7)±fl:i6t'-yhtTttl6t*7h- 
S--efl^itr0i:rHcl8SWI,. ^fffOfflms-C^t^ 
•y bjaarn-b y-9-3 Oit. 16 t' y h<0V- H#fl[-C 
rtfcrl£fln*bfc&££rt>fcl8tflU i&^flKOlifflO 
t>A*ir.ybJ!®ro-fe.y-»>-3 0Ji. 1 6t'-y b>7-K* 

flT-ro^icofflasrti.,, fittmomfrnx-it. 

-^-y? r M OVEj 60ff«0^3-F*< r^j ^ 
T, ^-y hJ!!!arQ-fe-y^3 0«» lj5r^J®?10<7)^ 

[0052] »:«O^D y^T-«. Jljry hWmTtUzy 

■9-3 OJi. dCKD^i^^ y b9mra^ y^30^\- 

tzmibt&vT. ztu,zj:r>x. jv-v hT-^tcftra 

VN'^>y h«ia7-a-fe-y-t3 OttKeSttl^ , 

>»^ y h5ftarn-fe-y-^3 Oti, ye*-* h<0$fen<0iij^ 
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X'%h. 

[00531 06 \,ZTF$rt*r v h*miW4 1 It. Sfl 

m&k MZXj -yf- • 7r/'J 7^44 \iZJ^ -y h £S 
h. n-^ yh+^14 lti. ^-^-yf-- 7r 

7y>y:?44a^^U:$B5fcfcftoT. jS«&i£<I>f 
y?7i-X4 5(^y-7hJS!)< 81^^71- 
*4 535^LANt^>y hS-j*aiLT^^-y F£#*i 

[00 54] JiUi^J:^^. ^D y^^H^UTtl'xX 

n-fe-yHf3 0**||ff-tS«Ifc{cJ:oT. ^-yhflUIT 
n-fe -y if 3 0 l£A *r ••/ htmcOTTV *r-l/-i ><T)-o 

[00 5 5] ClOiat^ ^Jr» h58fflTD-fe>ytf30 
-y h r- * J: tf*<D«yigill5: w S/^ ? £K& 

t. tnzMjLtmttmzzmt&zttz^x . 

[0056] JJBHtftMi. A-^-y hJftaoTT'J *r- 
v 3 ycr)-oT'J>& I P'v y^f-x -y?-f AcOH^T 
httf. ♦♦^IIHOEU J:iBfc|S|«t:>^-yhT- 

if sotfrnr^hzuzz^x. mw^vhwmi*!. 
ftbfoww? hMTDt7t3 oizmf-t&zt 
■tttmx-bz. 

[0057] ±iBHiS0«-c<i, me^x-^-y h&mr 

o -fe y -9" 3 0 J: 0 f&O^SlgPgt t y F T 5 A * > ME 
^iXtlJS4 0*«*-5^^ t'-yhy^-MyKOg^Sr 
BXS^^^-y hjrara-b-ytf 3 0*V\^.y FflUI 
bbi>izMzX->xmLXh. JJEfcHtMcz-c^v 

h«iaro-fe yif3o^i, «it«»f**ifeku 

S^*. Tot •y*fi'l>SBf)9ffl^)^ t'Jfc 
*) , V vtfh*tfffcfc LT t, , 1 ? n 
•y d -y ?RT4MMW«T*-*IR 0 , 

K*U UfitH^t/^-y hasro-fe-yif 3 0»in* 
•y F J?yi*iiKSfc|g*rr* £ b tfX'Z S . 



[ o o 5 8 ] i fc, ±KHttiW"C{i. -y hmra 

•fe-ylf 3 0<9igi&?U-y?*e-Ki ^t? YT9*.X 
WJX9 3 2 fc #I3t-? UyX * 3 4 cOr-? y7 h 
«18^IEiS7 D y tf- K#|^-C0? O-y^XtT— F 
fc£otWcrt>\ K^.y hM7 , nt7t 3 0«0l£!&? 
Uv9X\£-YiiM&0Mm&ilXZ feb IX. r- 

Ta-t-y-t<0ig»^o«y^c02 HfcllKifff 

Et -y hSas^^HcUff-f* £ b tfiX't* 
h. m>7v y7l,zfflLXlt. h^rn-fe y^f 

^< . ISimmb WmWr -y FSPITn-fe y-if 3 

[0059] ±EHtSCTT-li. r**v HmiTnt -y^f 
^^•y h7?^XU»^fc»^7 hr-^c0ll«tSr 
tStrtt. >^ yY79*;X\/i;x9ftZW®{thi.ol l Z 
UTV^*f; H^^-yFr^-bX^yx^ttSSfrt 
S&coti. A*^-yFr-^OH«s(;KS$ix-r. >»^ y 

±MSmmX\t, rt'r~;YT9*.XVVX?n<F> : T-9 

mmvmLx. to -y^iz^mix^u=jxm^ 
?-yhT-?mm?&iio%mi8.b lx^iv* 

x9%»wx.\mivQxh'>x\>. ^*%m-$h?u 

y?+M fMZ&lX^VttffWiRthWXfZm 
d®mthZbizi.~>X. rt / r y\-T?*.x\,\;xm 
<r>n>r-, hT—?<r)&mm&LXl>&\\ 

[ 0 0 6 0 ] 09 li. 4&WaatMjr<v FJt&ara-fe 
<v+m%2Wm<?)~7v>y9m*mt. H9W7h 
KSl7*D-fe -y if li N +Sr-^ Uy^ ^34 tr^fiHi: 
"f . A"^-y Y79*.XUi>X932Zgmtmm$:Tti 

l. %<n£o^mx'h^xi*wmmi:>^v vvm 

Fr-^tW-r&SttlPfiSrA^ y F«raro-fe-y^f 3 

o<oJi>SBte^rsc: i: , y Fsaaro-b y 

■t3o^g?^f,s»rs£i:5:Hrigfc-r*ai©rife6 

*\ A'7- y fflffiira-fe-ylf 3 0ftmftt&>^ y 
mnftmiz&iXli. ^r—?Vi'X9tf*s:<. s*tr 
y hTf-tXUiSX? 3 2ff$>&Zbl l Z&'>X . >^>y 
h jaaro-b -y V 3 0 ^ y hJIMSrllff-t S £ k * { 
X*h. 

[006 1]^ 7 hWmW&tf>*lr>y hT-?£M 

I. Wm%Z'** yhT-9VMzKWZlt&!mX' 
b&Khtf, rt / r>y\-T9*.X\/ i JX?3 2<nMzS.'> 

x. f^^v^mk%mhz.biMmxhh. mi 
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x >y 7 HfAfilS: IPM y<0fi >y 9*T A 7 -f -/P Kfc 
^•y hr-:r*C*f-f MSHS**'**? hr~9lzmt 

VtmTntvVS OHW? Y79^XV : JX9 3 2 

[006210101*. -y r-flUirn 

***^3Sat0i«7oy?Hfcw*\ Hi OfcSS* 
<k d fcyt* -y h AS7eHe y -t 3 0 rt K^T-r/l^ 
*B*W*«Blt* t U 5 o fcmw- £ .>Vri hWST 
O-fe-yf 30li. rn-fe-y-^rtcogeg^tuso*^ 

[00 6 3] JV-vhW£TZHi»/?3 0^ tmx* 
'J 5 0C ^-y h^»^7F^*fc*M-*aaj*a> 

bM7n-b y-t 3 0 li. ^ -y h^K^S^ -y 

h a y 9 ~? «w>it -r t* ? 

04*1*. tJBK^^U 5 OtEthernet'V-y^COW 
5fc7 YVX( 01 Ot^rfA^r-y hCtCfcftSDA : De 
stination Addressn) fc*t-f SiSifM 7 *-.*#§■ 

u 5mTY\sx*w&*-tLx. mm***) 5 0* 

tr -y h 5rj**-r* 4 7 x Z k 
4. 

[0064] 01 OfcfclvCE^t'J 50fct lxy 
h 'J #6 4 t'-y b nm&ZWL 9 . -5-<?)ft5Sl&fm. 

•y uayiro-fc: -y ij-3 o^^-wrtssr^^-^ 

^'X? 5 1. 5 2 ( kO,kl)t#^Cfif-5T-fe-y Kt6 

* y 5 0<0*xy h y k , «BR*-U^^ 5 1.52 
<0rt§fc^JtKL. «i^#-^^^5 1. 52«rt§ 

?5 5. 5 6( hl,h2)££tJ;>JtS>. tfc.tiffiX^Vffl 
«S85 4te. K3ti>xyMJ*^L£a>5**9tiBS 
fcUW^n^X^SSt hf) fcdi^-f*. 
[0 0 6 5] Z<7)k*. >»N - r«yh«SITn-ty^3 0 

tfi. ^^mzx-yx^y wm*ftotemz\L m 
m**:V5otfmiix^&x.ybvmzmm<( x 
yhv&mtxi>) , ^vhtmra-tv-fson 
wc&mm%m?> z t tfmx-b 
±s<oee^-s^o-y^aT»T-«i-r(c. 



1\ fcSBfrTtvtir-y h«iaro-b-y9-3 OtfS-Ux'X 

54ti, ftsSf^ty 5 0<o#xyhytft5i?*-i^>'x 
^51. 52 Ortgfc OJtiHSr-xy h y -f oT'liSr 

<. mi*-k±*yYV**7VMzffi®m*hii 

LTIi. PUfcf. WSTYVXtV) (CAM : Content 
Addressable Menory) 

[0 06 6] zcokoiz, j^-/hmirv-tyf3o 

*51. 5 2i-ftlXr?*X-tZ>ZklZ£*). 
<r)T-9&®kmmiX . M-^r-yhSrara-fe .yt30 
-y h T ^ -fe ^. 1^ W ^ 3 2 ti J: ^ U ~>*X ^ 3 

->T. 01 Otc^StLSidrjrei^^y 50?r«ix.fc 
o -y b««l?:llff -f S ^ k h . 

[0067] mmkmza^xM. ^g^tysoo 

ixyr-y#64h*-y h%X\ ®m*-\si?Xf51, 
5 2m 2 t'-y ffl. ^^mSrflS V\sX9 5 

5 . 5 6**3 2h' y hST2 fl. 
Uz/Xf 5 8tfim7)ffif8.k%'}X\.'>tltf. ZtlbWtk 

m**v 5 ocoxvh vm>u : Jx?m?tf%*>->x 
i>.j-w- .y hjsg7-o-fe 7t3o o -y ^srcei 

2, <mT~?\s : JX9 3 4T—?%Mkm&thZk 
y^. x h®MTxi*:-y?3 0*^^-y h«m5r|^frS 

[ 0 0 6 8 ] m 1 1 « , #?&BJ!g«c9v\-^ y hsraro 

t7t30 ^fflV^t*" y hx-^J&^Mwm 1 Ute 

0a«ffl«0Sr*i-. 01 lx-i^ww^y bymm 

•b-y-9-30A. 30B. 3 0C£fi?!|fcSMgU >^y 
r-«®rD-fe-y9-3 0A, 3 0 B^f-?Ui''X^ 
34*><tt/y^ y hr 3 2frt3<r>T-9 
^9ti.W^-yYVmru^^3 0B, 3 0C 
cOr-^A^itT^'^-ybaiaSrSlff-ri.. Ctl^>3 
iiW^-yhjaSTo-fe-y^SOA. 30 B, 3 0 CO 

^m-^maiHisio^ ^yym&izi^xmmmt. 

firStf)/^ -y hSiSirD-b -y-^« 1 9 d -y ^ T&KOV* 

[ o o 6 9 ] 0 1 2 (c±f Efltj£w t^r >y h -f _ 9 mm. 

Wft&ty -y hJfiST'D-fe -yif 3 OA, 3 0B, 3 0C 

fatts. cio^-^-y hjaati. ^i-jf/^-yhjaaT- 
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D-fe ••/ if 3 0 ACJ: h I ••/ -y ? . ^7- •/ h 
gUITn-fe >yif 3 OBfcJ: 6 I P'SyT'f-xy^lf.Aff 
vt-r-y hj?Siro-fe-y»f3 0C{Cj:l>TTL (Tiae 
to Live) <Dfflg.T$>&. 

[00 7 0] IP\77'fifi7?li. I P^-y^fi?) 
I P^ y^g7-f-;l'K( 01 l+tfV^-y hCCDjfc*: 

oTV^V^eGg-r^^WlT*?.. I P^y^-fx y? 

awca o . w- v Yip** v h^ummim^hsi 

fclOTTL7*-*H«*a«fc3*l. ttftlfclift 

[00711 011 fclfcHT , W»W- ••/ h J&gTo-fe 
•y!f3 0A*iy^-y hC5r5tSl*^^ji*. 01 2 <7) 
y>'7->y hWmra-iz -yif 3 0 Atf^^JilW)«^ 1 J: 0 
JHfc, ^7"-y hJPIW-OCOTry yT'ft* I 

P^-y r^f-x y 7 JI^TLT^y y hd^ir y 

arn-byif3 0BtjMai-fs. ^••/h^mr 

n*-yif3 0B*sy^.yhC^5tlB*^SE^a^. 01 
20)'***/ b^OSTD-kylf 3 0 BOtft^#JIOJI#l 

« I P'vy/^i -y^ifAtf-*Sr^fLTV^-y hJ&S 
rotytSOCKA-y--/ hCSriSaj-fl.. 

•y hsaara-fe-yif 3 oc^A^.y he 

01 2^^7-7 hffiJl7W:«ylf 3 0C<9ifirtS# 

maw* i i 9 JBt. ^t- -y h«s<D-o<r)rr y 7— 

[00723 01 2 U#-^17~ 23tfcl, vc^t" -/ 
hflUITn-fc -y-«f 3 0 Bff)^^mt^'/ hflUSTn 
-fe yifSOCco^^Htia^oTfe 1 ), Cic020<on 

y^-y hccwrssaa^iitfi-*. ip^yr*f-x 

•y?£08firfl>01 2W^-yB!yiTn-b-y-?3 0A 
0**¥JI(=&l>vC(i. hC*> I P^.y^oi P 

*>*vM7 -f -;P h'*^^-y h«Sirn-fe >y»f 3 0 MZ 
fJ«-f&2T£. v^-yhJ!!iaTo-b yHf30A(i. I 

p^-y a -^Htnttj-rifctt^tv s^-v 

5r^#IIcoW?2~4<0^c < toT, idfflU^^ 
3 60W>-*^^rlfc^L, #**W*»»f5.6 <0#^ 
Ciot I P^-y^7<-^K£^**?r0fc«{ii 
U iSMHMlWJUfT co^^-KJr-oT. SL&'wy&r) 
fin«5SrSt. ^#^m^8 iO^^tCkoT. 

d Mcffi t+ St-* 1/^? 3 4 KrJtJE 

•ylf 3 0 A«?-x -y 7 LfctS**'^ -y hJIUITo-fe y 

-tf^eesi-fs. 

[0073] IP\7^fx7 ^1fixfhS:5raSr»fT^- 



60 1 2ov\-7- „ hsaaro-tr y if 3 0 b<o^#® 

O-b-yif3 0BJi. 05t^T^'>--y hflUMTO-fc-y^ 

tsii2<o/^7 b«uiro-fe >yif 3 oco^^ii 

CijUTUL A^7hCi0I P^ yr<0TTL7-f-;P 
H^T--/ hJrarn-b y1f3 0Ctfi»i-S^-Ct. 
y^.yhJJigra-fe-y*f3 0C«, TTLWUQ7 4- 

ffr£L ^¥^11^.8 mtJ:ot < TTL7 

£->X. tcry&SktfOfrb'iMz&tX. +Hr-^U 
Vx? 3 4 fc*tJ&t!»ffi5-«£ atf. 
[ 0 0 7 4 ] $ f>fc. #^IIOIlffll~13^^t i 
->T. ^"7- y hJSPirD-fe -ylf 3 0C{J N TTL7 A — 
IV H t ^-ixWh<7)7 >f h' ZStrttX , ^'^ -y h 7 ? 
-bXl^^^3 2'vt8ttt, ^-yb^-yy<0TTL7 

-)v \ i tzmt&mii$mfT-r& . m-v vimm* 

•y-?3 OCJi+far-^U^X^ 3 4CWJi5-rS<iS:» 
U-y?4 4*<C:<OfflS:SIX , 3. X-f -yf- ■ 7r7'U y ^ 

tm&x-hh. 

[0075] JbEflXMt^Jircii. -o<W7 hCt 

*jf v^aawtiw tTfc o , «^.«f .y h jiMT- 

n-fe>y1f3 0A^^JO3iL#^20*^{i. KW* 

yw&tmiirt&zkmmx'hh. t 
;t . a LS^-iT^tfcv^T^'^ -y hymm-t -/V 3 

OBfcy^y hjtnarn-b ylf 3 0C*«|iI^cy^.y h 

7- ybCfcHLT. 2 00^7-^ h«iSrD-fe-y9-3 0 

7-7 -f i fc t** . 

[0076] ^ipC, 01 l(c^$<x6«tp^a 

0,012 IZOkZiil X 1 KftttmX'&t-lr y bWM 
7*D-fe>yif 3 0 A, 3 0B, 3 0C*V\'7" y hJIM^H 

•y biaasr^at^-rscikA^figfc^sasA^ 

■bytf*«I P'v y^f-x-y^. I P'Vy^f-x y ^1f 
^H-m. TTLO«»tV^, mr-vhWmiZ&V&S) 

A*«, IP\7^Ifl^tIP^^fl7m 
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[ 0 0 7 7 ] m 1 314. *%B^a<OA*^ >y hgUiTa 

-feyt30A, 30B, 3 0 C SriK^Kc^ML. A^-y 
hJauiro-fe-y-y^OA, 3 0B<0+ia7 f -^P>''X^ 

i*di5fc£\ a:^^.yh«ia7-o-feyt3 0B, 30C 

[0 0 78] 7xi-rtlV\s~JX9bQ\&^ mm. t'-y 
hfi3 2 t' y h<7)8«^xX?gO~ir7Tl8l£?*l. & 

v\-y-y hjaarn-b-yHf3 0A, 3ob, 3octst: 
%.-<nimm&<7)i- -y tackic j: -> t m&mtt h . 

UfctfoT. 3-^y hjna7°n-fe-y^3 0A, 30 
B, 30CJ4. vc^-y h9mra^-/^ff)U ; Jx^t 
RWc*frlcJ: ot/o-y^wyA^ 6 0 £fijg7? 

[0079] /ow^^^Oli, fflJBl'y.X* 
3 6 fc IWfc7-*Offifl*fcliAA»*l: 
U>***aO-tfMWW-*-fel/?*6 1. 62£$igL 
Tfrfc. #A-^-yhj!iSirD-fe.yt3 0A, 30B, 3 

*. -lrU??6 1(4. */^-y Mearo-fe-yt3 0 

A, 3 0B, 3 0CW7 hT^-fe^U^'X^3 2*» 

ISO. «Ml^lct^Tl'S>**gO-<-tfMHJW-*. 
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